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In the Claims : 

1. (ORIGINAL) A chemical process system comprising: 

a first unit operation adapted to be in fluid communication with an inlet stream 
and an outlet stream; 

a pressure vessel at least partially containing the first unit operation therein, the 
pressure vessel concurrently adapted to be occupied by an inert medium to compress the 
first unit operation; and 

a purge stream adapted to be in fluid communication with an inert medium source 
for selectively conveying the inert medium from the inert medium source and into fluid 
communication with the first unit operation. 

2. (ORIGINAL) The chemical process system of claim 1, wherein the first unit 
operation includes a chemical reactor. 

3. (ORIGINAL) The chemical process system of claim 1, further comprising a second 
unit operation in thermal communication with the first unit operation. 

4. (ORIGINAL) The chemical process system of claim 3, wherein the second unit 
operation includes at least one of a heat exchanger and a chemical reactor. 

5. (ORIGINAL) The chemical process system of claim 3, wherein at least one of the 
first unit operation and the second unit operation includes microchannels. 

6. (ORIGINAL) The chemical process system of claim 2, wherein: 

the chemical reactor includes microchannels; 

the inlet stream includes a first reactant stream; and 

the outlet stream includes a fits! product stream. 

7. (ORIGINAL) The chemical process system of claim 1, wherein the first unit 
operation is at least one of cooled and heated at least in part by the inert medium. 
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8. (ORIGINAL) The chemical process system of claim 1, wherein the inert medium 
includes at least one of helium, neon, argon, krypton, xenon, and nitrogen. 

9. (ORIGINAL) The chemical process system of claim 1, wherein the inert medium 
includes water. 

10. (ORIGINAL) The chemical process system of claim 6, wherein the microchannels 
include a catalyst. 

1 1 . (ORIGINAL) The chemical process system of claim 1 0, wherein the catalyst 
comprises at least one of a catalytic lining, a catalytic pellet, and a catalytic insert. 

12. (ORIGINAL) The chemical process system of claim 1, wherein the inert medium 
within the pressure vessel is adapted to be in fluid communication with at least one of a 
heat exchanger, a pump, a compressor, and an inert medium source. 

13. (ORIGINAL) The chemical process system of claim 1, further comprising a 
controller operatively coupled to a first sensor monitoring an internal pressure within the 
pressure vessel and a second sensor monitoring an internal pressure within the first unit 
operation, wherein the controller is responsive to data generated by the first sensor and 
the second sensor to operate the pressure vessel at a higher pressure than the first unit 
operation. 

14. (ORIGINAL) The chemical process system of claim 13, wherein the controller is 
operatively coupled to a vent valve in fluid communication with the pressure vessel to 
selectively vent at least a portion of the inert medium within the pressure vessel to 
decrease the internal pressure within the pressure vessel. 
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15. (ORIGINAL) The chemical process system of claim 13, wherein the controller is 
operative to detect a leak within the first unit operation from the data generated by at least 
one of the first sensor and the second sensor. 

16. (ORIGINAL) The chemical process system of claim 5, wherein the second unit 
operation is at least partially contained within the pressure vessel. 

17. (ORIGINAL) A chemical process system comprising: 

a first unit operation including microchannels adapted to be in fluid 
communication with an inlet stream and an outlet stream; 

a second unit operation in thermal communication with the first unit operation; 

and 

a pressure vessel at least partially containing the first unit operation therein and 
adapted to be concurrently occupied by a compressive medium adapted to maintain the 
first unit operation in compression. 

1 8. (ORIGINAL) The chemical process system of claim 1 7, wherein the second unit 
operation includes at least one of a heat exchanger and a chemical reactor. 

19. (ORIGINAL) The chemical process system of claim 18, wherein the second unit 
operation includes a chemical reactor adapted to be in fluid communication with a 
reactant stream and a product stream. 

20. (ORIGINAL) The chemical process system of claim 19, wherein the second unit 
operation also includes a heat exchanger facilitating thermal energy transfer between the 
second unit operation and the first unit operation. 

21 . (ORIGINAL) The chemical process system of claim 1 8, wherein the second unit 
operation includes a heat exchanger facilitating thermal energy transfer between the 
second unit operation and the first unit operation. 
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22. (ORIGINAL) The chemical process system of claim 17, further comprising a purge 
stream adapted to be in fluid communication with the compressive medium and in 
selective fluid communication with the first unit operation. 

23. (ORIGINAL) The chemical process system of claim 17, wherein: 

the first unit operation includes at least one of a chemical reactor, a heat 
exchanger, a mixer, and a separation unit; and 

the second unit operation includes at least one of a chemical reactor, a heat 
exchanger, a mixer, and a separation unit. 

24. (ORIGINAL) The chemical process system of claim 23, wherein the pressure vessel 
at least partially contains the second unit operation. 

25. (ORIGINAL) The chemical process system of claim 24, wherein: 

the second unit operation includes microchannels; and 

the first unit operation and the second unit operation are coupled together in a 
single microchannel module. 

26. (ORIGINAL) The chemical process system of claim 25, wherein: 

the first unit operation includes a chemical reactor; 

the first unit operation includes a catalyst in series with the microchannels thereof; 

and 

the catalyst comprises at least one of a catalytic lining, a catalytic pellet, and a 
catalytic insert. 

27. (ORIGINAL) The chemical process system of claim 26, wherein: 

the second unit operation includes a chemical reactor; 

the second unit oporation inoludeo a oatalyct in ceriee with the microchannels 
thereof; and 
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the catalyst comprises at least one of a catalytic lining, a catalytic pellet, and a 
catalytic insert. 

28. (ORIGINAL) The chemical process system of claim 25, wherein the pressure vessel 
at least partially contains a plurality of microchannel modules therein. 

29. (ORIGINAL) The chemical process system of claim 25, wherein: 

at least one of the microchannels of the first unit operation and the microchannels 
of the second unit operation include a catalyst in series therewith; and 

the microchannels at least one of upstream of the catalyst and downstream from 
the catalyst comprise a heat exchanger. 

30. (ORIGINAL) The chemical process system of claim 29, wherein: 

the microchannels of the first unit operation and the second unit operation each 
include a catalyst in series therewith; and 

the microchannels of the first unit operation and the second unit operation at least 
one of upstream of the catalyst and downstream from the catalyst each include a heat 
exchanger. 

31. (ORIGINAL) The chemical process system of claim 30, wherein the microchannels 
of the first unit operation are adapted to carry a first fluid in a first direction and the 
microchannels of the second unit operation are adapted to carry a second fluid in a 
second direction, opposite the first direction. 

32. (ORIGINAL) The chemical process system of claim 25, further comprising a 
controller to regulate an internal pressure within the pressure vessel. 

33. (ORIGINAL) The chemical process system of claim 17 7 wherein the pressure vessel 
includes a recycle stream for cycling the compressive medium into and out of the 
pressure vessel. 
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34-47. (CANCELLED) 

48. (CURRENTLY AMENDED) A unit operation containment pystem oompri s in & :I he 
chemical process system of claim I, wherein: 

the pressure vessel 

— a - first unit operation including microchannels adapted to be coupl e d to a 

s upply str e am and an outl e t stream; 

a pressure oontainment devioo adapt e d to maintain at l e ast a portion of the first 
unit op e ration in compression via a pressurized m e dium, whoro the pressure containm e nt 
devic e is in selective fluid communication with an inert medium source; and 

a controller operatively coupled to at least a first system sensor detecting an 
internal pressure within the fn-st unit operation and a second system sensor detecting an 
internal pressure within the pressure containment devic eyegsel, the controller being 
responsive to data generated by the first system sensor and the second system sensor to 
adjust the internal pressure within the pressure containm e nt d e vic evessel . 

49. (CURRENTLY AMENDED) T he unit operation containm e n t chemical process 
system of claim 48, wherein the first unit operation includes a plurality of microchannels 
in which at least a portion of a chemical reaction takes place. 

50. (CURRENTLY AMENDED) The chemical process u nit op e ration containm e nt 
system of claim 48, further comprising a second unit operation in thermal communication 
with the first unit operation. 

51. (CURRENTLY AMENDED) The chemical process unit oporation oontainment 
system of claim 50, wherein: 

the second unit operation includes microchannels therein; and 
the microchannels of the second unit operation are coupled to the microchannels 
of the first unit operation to provide an integrated module. 

7 



PAGE 8/33 * RCVD AT 6/21/2007 12:34:34 PNI [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/3 1 DNIS:2738300 * CSID:513 381 0205 * DURATION (mm-ss):1 1-00 



1 • 

06/21/07 12:36 FAX 513 381 0205 



TS&H CINCINNATI 



B1009 



Second Restriction Requirement Response 
Serial No. 10/774,298 
Docket No. VEL03-GN003 

52. (CURRENTLY AMENDED) The chemical process unit operation containm e nt 
system of claim 48, wherein: 

the pressure containment devic e vessei includes an integrated module at least 
partially housed therein; 

the first unit operation includes a chemical reactor; 

the second unit operation includes at least one of a chemical reactor and a heat 
exchanger; 

the chemical reactor of the first unit operation is housed within the pressure 
containm e nt d e vic e vessei ; and 

at least one of a chemical reactor and a heat exchanger of the second unit 
operation are housed within the pressure containm e nt d e vic evessei. 

53. (CURRENTLY AMENDED) The chemical process unit op e ration containmont 
system of claim 48, wherein 

the controller is op€r&tively coupled to a control valve in fluid communication 
with the inert m edium source and upstream from the pressure co ntainm e nt d e vic evessei 
to selectively provide the pressuriz e d inert m edium to the containmont dovioc vessel and 
increase the internal pressure therein in response to data received from the first sensor 
and the second sensor; and 

the pressure oontainment d e vic e v essei includes an outlet stream including a vent 
valve in series therewith to vent excess pressurized inert m edium from the pressure 
c ontainment d e vic e vessei . 

54. (CURRENTLY AMENDED) The chemical process u nit operation containment 
system of claim 48, wherein the pressure oontainm e nt - d e vice vessei includes a purge 
valve in series therewith, operatively coupled to the controller, and in selective fluid 
communication with the first unit operation. 
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55. (CURRENTLY AMENDED) The chemical process u nit op e ration containm e nt 
system of claim 48, wherein the second unit operation includes a chemical reactor in 
thermal communication with the chemical reactor of the first unit operation. 

56. (CURRENTLY AMENDED) The chemical proces_s _u nit op e ration containmont 
system of claim 55, wherein the first unit operation includes a heat exchanger comprising 
microchannels at least one of upstream and downstream from the chemical reactor of the 
first unit operation, and the second unit operation includes a heat exchanger comprising 
microchannels at least one of upstream and downstream from the chemical reactor of the 
second unit operation in thermal communication with the heat exchanger of the first unit 
operation. 

57. (CURRENTLY AMENDED) The chemical process u nit operation containment 
system of claim 48, wherein: 

the pressure containme nt-vessel includes a recycle stream; and 
the recycle stream is in series with at least one of a compressor, a pump, a 
condenser, and a heat exchanger. 

58. (CURRENTLY AMENDED) The chemical process u nit operation containm e nt 
system of claim 48, wherein the pr e ssurised p ressure v essel includes at least one 
refurbishment line to refurbish a catalyst in series with a chemical reactor of the first unit 
operation. 

59. (CURRENTLY AMENDED) The chemical process u nit operation containmon t 
system of claim 48, wherein: 

the pr e ssurized modium -t nclud e s an in e rt m e dium; and 
the inert medium within the pressure oontainmcnt d e vice vessel is in selective 
fluid communication with a chemical reactor of the first unit operation. 
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60. (CURRENTLY AMENDED) The chemical process system of clai m 48. wherein:A 
process unit comprising: 

the first unit operation includes a first microchannel module comprising^ 
a first unit operation including microchannels, in which at least a portion of a unit 
operation takes place, adapted to be in fluid communication with afirs flhe inlet stream 
and a f i rat the outlet stream?- : and 

the pressure vessel at least partially contains a second unit operation including 
microchannels adapted to be in thermal communication with the first unit operation, the 
second unit operation adapted to be in fluid communication with a second inlet stream 
and a second outlet stream^and 

a pressurized ve s sel at l e ast partially containing the first microchannel modulo adapted to 
bo concurrently occupi e d by a compressiv e m e dium in thormal communication with the 
first microchannol module , 

61. (CURRENTLY AMENDED) The chemical process system p roc e ss uni frof claim 60, 
wherein; 

at least one microchannel of the first unit operation is adjacent to at least one 
microchannel of the second unit operation and in thermal communication therewith; 

at least one of a chemical reactor, a mixer, a chemical separation unit, and a heat 
exchanger includes the at least one microchannel of the first unit operation; and 

at least one of a chemical reactor, a mixer, a chemical separation unit, and a heat 
exchanger includes the at least one microchannel of the second unit operation. 

62. (CURRENTLY AMENDED) The chemical process system p roc e ss unit of claim 61, 
wherein: 

the first unit operation includes a chemical reactor including the at least one 
microchannel; 

the at least one microchannel of the first unit operation includes a catalyst in 
series therewith; and 

r. 
i 
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the catalyst comprises at least one of a catalytic lining, a catalytic pellet, and a 
catalytic insert. 

63. (CURRENTLY AMENDED) The chemical process system e reeess^ami-of claim 62, 
wherein: 

the chemical reactor of the first unit operation houses the catalyst therein; 

the at least one microchannel of the first unit operation is adjacent to the at least 
one microchannel of the second unit operation; and 

the at least one microchannel of the first unit operation is adapted to carry a first 
fluid therein in a first direction and the at least one microchannel of the second unit 
operation is adapted to carry a second fluid in a second direction. 

64. (CURRENTLY AMENDED) The chemical process system p rocess unit of claim 63, 
wherein: 

the proflsurizod p ressure v essel is generally cylindrical in shape; and 
the first microchannel module is generally rectangular in cross-section. 

65. (CURRENTLY AMENDED) The chemical process system proc e ss unit of claim 60, 
wherein at least one of the first unit operation and the second unit o peration is in fluid 
communication with an open atmosphere. 

66. (CURRENTLY AMENDED) The chemical process system p roocos unit of claim 60, 
wherein: 

the first unit operation includes a first chemical reactor adapted to receive a first 
reactant feed via the ftst-inlet stream; 

the second unit operation includes a second chemical reactor adapted to receive a 
second reactant feed via the second inlet stream; 

the first chemical reactor and the second chemical reactor are adapted to be 
maintained in compression by the compr e ssiv e inert m edium within the pr e ssuriz e d 
pressure vessel; and 
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the first microchannel module comprises a plurality of laminated sheets. 

67. (CURRENTLY AMENDED) A -The chemical p rocess «m^ystet^ eomprisipg: of 
claim 17. wherein: ' 

the first unit operation includes a first chemical reactor including microchannels 
adapted to be in fluid communication with a first reactant stream and a first product 
stream; ; 

the second unit operation includes a second chemical reactor including 
microchannels adapted to be in thermal communication with the first chemical reactor, 
wherein the microchannels of the second chemical reactor are adapted to be in fluid 
communication with a second reactant stream and a second product stream; and 

a proojurized vessel containing the first chemical reactor and the second chemical 
reactor, wh e rein th e prossuriaed t he pressure vessel is adapted to be concurrently occupied 
by a compressive medium in thermal communication with the first chemical reactor. 

i 

68. (CURRENTLY AMENDED) The chemical process system p rocess unit of claim 67, 
wherein the compressive medium includes water and the pressuriz e d pressure vessel is an 
elevated temperature water source. 

69. (CURRENTLY AMENDED) The chemical process system p rocess unit of claim 67, 

!, „ 

wherein the compressive medium includes an inert medium. 

70. (CURRENTLY AMENDED) The chemical process system _p roc e ss unit of claim 67, 
wherein the first chemical reactor accommodates a throughput of between 100 liters per 
hour to approximately 10,000 liters per hour. 

i 

71. (CURRENTLY AMENDED) The chemical process system p roc e ss unit of claim 67, 
further comprising a vent valve in fluid communication with the prcGsurigcd pressure 
vessel. j 

12 i 
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72. (CURRENTLY AMENDED) The chemical pro'cess system p ropose unit of claim 67, 
further comprising a controller operatively coupled to sensors associated with the 
pr e ssuriz e d p ressure v essel and the first chemical reactor, wherein the controller is 
operative to maintain an internal pressure within the pressuriz e d pressure fe hambep-yessel 

to be greater than an internal pressure within the first chemical reactor. 

i 

73. (CURRENTLY AMENDED) The chemical process system p rocess unit of claim 67, 
further comprising a purge stream providing selective fluid communication between an 
interior of the pressurized p ressurcv essel and an interior of the first chemical reactor. 

74. (CURRENTLY AMENDED) The chemical process system p rocess unit of claim 67, 
further comprising a recycle stream for cycling the compressive i ne^medium into and 
out of the prosGurizod pressure v essel, wherein a heat exchanger is in thermal 
communication with the recycle stream. 

75. (CURRENTLY AMENDED) The chemical nrdcess system p rocess unit of claim 67. 
further comprising: 

a first heat exchanger comprising microchannels in fluid communication with the 
microchannels of the first chemical reactor; ! 

a second heat exchanger comprising microcliannels in fluid communication with 
the microchannels of the second chemical reactor; : 

at least a portion of the microchannels of the : first heat exchanger are housed 
within the pressurized pressure vessel; and 

at least a portion of the microchannels of the second heat exchanger are housed 
within the pressurized p ressure v essel. 

76. (CURRENTLY AMENDED) The chemical process system p rocess unit of claim 75, 
wherein: 

at least one of the microchannels of the first heat exchanger is adjacent to at least 
one of the microchannels of the second heat exchanger; 

! 
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the at least one microchannel of the first heat pxchanger is adapted to carry a first 
fluid therein in a first direction; and 

the at least one microchannel of the second heat exchanger is adapted to cany a 
second fluid therein in a second direction. 

77. (CURRENTLY AMENDED) The chemical process system p rocess unit of claim 76, 
wherein the first fluid has a higher thermal energy content than the second fluid. 



78. (CURRENTLY AMENDED) The chemical process system p roc e ss unit of claim 76, 
wherein: 



the first fluid includes a product from an exothermic reaction; and 
the second fluid includes a reactant for an endothermic reaction. 

j 

79. (CURRENTLY AMENDED) The chemical prtfcess system p roc e ss unit of claim 76, 

wherein: j 

the first fluid includes a product from an exothermic reaction; and 
the second fluid includes a reactant for an exothermic reaction. 



80. (CURRENTLY AMENDED) The chemical process system of claim 17, wherein: 
A proces s unit compri s ing: 



the first unit operation includes a chemical process conduit including 
microchannels adapted to be in fluid communication with a chemical process stream; and 

a - pr e ssurized t he pressure v essel containin g -contains a t least a portion of the 
chemical process conduitf 



wh e rein th e pressurized vess e l is adaptod to bo concurrentl y o c c upi e d by a 



oomprossed - modiurn and at l e ast the portion of th e ch e mical procoGG conduit; 

wherein at l e ast a portion of th e ch e mical process conduit ia maintained in 



compr e s s ion by th e compr e ss e d m e dium within th e pr es surized voGseL . 
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8 1 . (CURRENTLY AMENDED) The chemicaJ process system p rocess unit of claim 80, 
further comprising a process conduit in thermal communication with the chemical 
process conduit and in fluid communication with a process conduit stream. 



82. (CURRENTLY AMENDED) The chemical process system P f Qcess unit of claim 81, 

i 

wherein: 

a first reaction occurs within the microchannels of the chemical process conduit; 

and 

the chemical process stream is adapted to be ip. fluid communication with a 
reactant supply stream and a product stream, 

83. (CURRENTLY AMENDED) The chemical process system p rooocs unit of claim 82, 

wherein: < 

i 

the process conduit includes microchannels; r 

a second reaction occurs within the microchannels of the process conduit; and 

ii 

the process conduit stream is adapted to be in fluid communication with a second 
Te act ant supply stream and a second product stream: 



84. (CURRENTLY AMENDED) The chemical process system p r oc es s unit of claim 83, 
further comprising a heat exchange recuperator adapted to exchange thermal energy with 
at least one of the reactant supply stream, the product stream, the second reactant supply 
stream, and the second product stream. 



85. (CURRENTLY AMENDED) The chemical prdcess system p rocess unit of claim 84, 



wherein the heat exchange recuperator includes microchannels 



86. (CURRENTLY AMENDED) The chemical process system p rocoGS unit of claim 85, 
wherein the heat exchange recuperator is at least partially contained within the 
^pressure v essel. 
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87. (CURRENTLY AMENDED) The chemical process system p roooco unit of claim 86, 
wherein: 



@017 



the microchannels of the chemical process stijpam are wholly contained within the 
pressuriz e d p ressure v essel; 

the microchannels of the process conduit are flvholly contained within the 
pr e ssuriz e d pressure v essel; and 

the microchannels of the heat exchange recuperator are wholly contained within 
the pr o o G urized p ressure v essel. 



88. (CURRENTLY AMENDED) The chemical ore 



wherein the compressed medium contained within ' 
includes an inert medium. 

89. (CURRENTLY AMENDED) The chemical process system p roce s s uni frof claim 83, 
wherein the compressed medium contained within ths pr e ssuriz e d p ressure v essel 
includes a reactant from at least one of the reactant supply stream and the second reactant 
supply stream. 

90. (CURRENTLY AMENDED) The chemical prcjlcess svstem p roccss unit of claim 83, 



wherein the compressed medium contained within 
product from at least one of the product stream and 

91-96. (CANCELLED) 



thb 



:ess system p rocess unit of claim 80 9 
■pressure v essel 



pressurized vessel includes a 
the second product stream. 
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